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Introduction Design Considerations Preliminary Study and Results
Nuclear Power
 Produces over 10% of the world’s electricity supply;
 Offers low greenhouse gas emissions;
 Can become sustainable and inexhaustible source of energy through
recycling of used nuclear fuel.
Problem Statement: Electrochemical separation of used nuclear fuel
operating at 500C is an operation within a confined furnace which is difficult
to observe visually. Flow characteristic is often done through computational
modeling. Therefore, it is necessary to come up with an innovative idea by
combining mechanical and chemical skill sets in designing and building a
transparent furnace in order to provide clear visualization that can later be
coupled with an optical flow-visualization method such as Laser Doppler
Anemometry (LDA).
Pyroprocessing is a high temperature
separation of used nuclear fuel by using
LiCl-KCl salt as a medium for metal
deposition through electrochemical process.
Its original purpose is to separate uranium
from used fuel in anode dissolution baskets
and deposit as a pure uranium metal on solid
stainless steel cathodes (see Figure on the
left). This reprocessing technology would
 Allow 100 times more of the uranium to
be reused for energy,
 Reduce waste and isolation time from
300,000 years to 300 by recycling all
actinides, and
 Minimize the risk that used nuclear fuel
for weapon production.
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Uranium Dendritic 
Deposits
Current Response During Silver Deposition
Properties Pyrex Quartz
Resistance to Thermal Shock Moderate High
Melting Point 820 ℃ 1715 ℃
Cost Low High
Properties Aluminum Stainless Steel
Density/ Weight Low High
Strength High(<high temp) High
Malleability/ Machinability High Low
Cost Low High
Silver Deposition on the Cathode of the Transparent Furnace
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Specifications:
 Operating Temperature: ~500 C
 Inner Vessel Volume: 400 𝑐𝑚3
 Anode/Cathode: Aluminum & Silver/Tungsten
 Salt Composition: 35.36 g. LiCl; 44.64 g. KCl; 0.4 g. AgCl
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